Relationship between polytetrahedral crystals and glasses by using anomalous X-ray diffraction technique and geometrical modelling M. Laridjani (1) and J. F. Sadoc (2) (1) LURE, Bât Abstract. 2014 Partial interference functions and radial distribution functions are determined using the anomalous X-ray diffraction technique for the amorphous alloy Cu2Y. These results are generalized for the amorphous family of A2B amorphous alloys where A is Co, Fe, Cu, or Ni and B is Zr or Y. By comparing the coordination number and interatomic distances obtained experimentally with those of geometrical models, the icosahedral order and the occurrence of disclination networks in these Frank and Kasper crystalline and glassy phases are analysed.
J. Phys. France 50 (1989) [1953] [1954] [1955] [1956] [1957] [1958] [1959] [1960] [1961] [1962] [1963] [1964] [1965] [1966] 15 JUILLET To explain the complex structure of the intermetallic phase of alloys, between small and large atoms, Frank and Kasper (F. K.) proposed the concept of icosahedral coordination in 1955. Since the icosahedron point group symmetry is not a crystallographic symmetry, these structures must contain other local coordination.
Frank and Kasper analyzed these structures in terms of tetrahedral packing (polytetrahedral phases). However, regular tetrahedra cannot tile the space thus they introduced non-regular tetrahedra and local fluctuations in the coordination number which is needed to fill the space with tetrahedra [1] .
In a theoretical study [2] of the structure of amorphous alloys, similar concepts (Sadoc, Rivier [3] 2. Review of récent works on thèse amorphous alloys by X-ray diffraction using the anomalous dispersion effect.
The possibility of obtaining a precise partial function using the anomalous diffraction technique has been shown [4] . In this technique an atom scatters the X-ray with an amplitude and a phase that can be represented by a total atomic scattering factor of f tot ( The coefficient of YY_Y is small, so the influence of the selection of the hypothetical Yy-y function remains small. Figure 1 shows the partial interference functions for Cu-Cu and Cu-Y derived by this method. [4] (in Â).
(1) Hypothetical. The theoretical and experimental coordination numbers in amorphous Cu5Y alloy.
(1) Hypothetical. 3 . The A2B amorphous alloys.
In the present work we mainly use information on the different coordination shells which is extracted from pair-pair correlation functions.
Our aim in this work is to analyse the way of propagation of the icosahedral order by comparison of the structure of amorphous and crystalline F.K. phase, where the forthcoming point is the size factor. CU2y is chosen in this system. CU2y is not reported to be a crystalline Laves phase [6] , nevertheless its composition, A2B, and its ratio of atomic diameters corresponds to that of Laves phases ; as the case of Ni2Y or Fe2Y. The advantage of comparing both systems Cu-Y and Ni-Y is that the Haucke phase (CU5Y-Ni5y) [7] is present in both of them. Experimental results presented here are obtained by X-ray diffraction using the contrast variation of atomic scattering factors due to the anomalous dispersion effect. Structural information for amorphous Ni2Y has been obtained by neutron diffraction [8] The experiment was carried out at DCI at LURE, which is equipped with an X-ray universal powder diffractometer [10] and a Channel-cut Si(220) single crystal as a monochromator. This system provides a high quality monochromatic parallel beam with 2 to 3 eV wide in energy (E = 6 500 eV ). The diffracted intensity I (K) was measured using a goniometer e -2 e with a vertical axis at two energies 16 The total interference functions Y(K, w ) have been measured for two energies. Two reduced interference (Fig. 4) functions.
These functions show that using synchrotron radiation is an immense improvement in R.D.F.'s over those yielded in conventional X-ray tube experiment. Such Figure 6 shows the three partial interference functions for the amorphous alloy evaluated from the two independent functions (as mentioned above).
The information on the atomic distribution functions in real space is given by the Fourier transform of each partial interference function. The first peak of the Cu-Cu partial radial distribution function corresponds to the distance at 2.53 Â. The first peak of the Cu-Y partial function is at 3.0 Â. 4.3 ACCURACY OF PARTIAL FUNCTION. -Specific procedures have been used to minimise the data collection errors, due to synchrotron X-ray universal powder diffractometer and data analysis uncertainties. By these procedures, interference functions with great precision, essential for obtaining precise partial functions, can be produced. The details of these procedures have been described elsewhere [4, 10] . For instance, to measure the exact value of the wavelength (À) and scattering factor f tot is a delicate problem in such experiments.
To understand the effect of this uncertainty, f ' was systematically varied for yttrium and Cu atom. (Fig. 8) . Hence in Ni2Y amorphous alloy studied by EXAFS [13] and neutron diffraction [8] the Y-Y first distance is also reported to be at 3.40 Â.
In order to have a better confirmation of this conclusion we have tried to use in the theoretical partial function determination an Yy-y function which gives by Fourier transform a first neighbour distance at 3.60 Â corresponding to the position of a peak in the total experimental R.D.F. This needs in the model a Cu-Cu first distance equal to 2.70 Å which is never observed in amorphous transition elements and rare-earth alloys. polytetrahedral close packed) but not always. It seems that the amorphous state gives more flexibility in keeping the local coordination of F. K. structure in order to accommodate all local chemical constraints and the efficiency of a tetrahedral packing.
